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DETAILED ACTION 
Response to Arguments 

1. Applicant's arguments witli respect to claim 6 have been considered but are moot 
in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary sl<ill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 6, 7, 27-31 , 37, and 39 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over U.S. Patent 5,998,781 to Vawter et al. in view of U.S. Patent 
5,029,306 to Bull et al. 

As to Claim 6, Vavi/fer discloses an integrated device for receiving 
millimeter waves (Fig. 1), the device comprising: 

a laser circuit able to generate optical signals (Fig. 1,14, semiconductor 
ring laser); 

a photodiode circuit (Fig. 1,16, high-speed photodetector) connected to 
said laser circuit by means of a waveguide (Fig. 1 , laser (14) connected to PD 
(16) by waveguide (18)), 

means for subjecting the optical signals to optical beat to generate first 
millimeter wave signals in the photodiode circuit (Fig. 3, shows millimeter wave 
signals produced by the apparatus); 
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a substrate on which the laser circuit, the photodiode circuit, and the 
waveguide are integrated (Fig. 1, laser, PD, and waveguide integrated on 
substrate (12)); 

St/// discloses antenna terminals able to receive second millimeter wave 
signals (Fig. 3, 44, Col. 5, II. 45-50); 

contact elements of the photodiode circuit connecting the antenna 
terminals to the photodiode circuit (Fig. 3, photodiode (42) connected to antenna 
(44)) so that the second millimeter wave signals are fed to the photodiode circuit 
via the contact elements and are mixed with the first millimeter wave signals so 
as to cause an electrical beat between the first and second millimeter wave 
signals in the photodiode circuit (Col. 5, II. 51-5.) 

Vavi/fer discloses contact pads connected to the photodiode for off chip 
use of the first millimeter wave signals (Col. 6, II. 64- Col. 7, II. 3.) It is further 
suggested that the generator has applications in communications and radar 
applications. 

Vawter and Bull are from the same art with respect to generating a local 
oscillator signal for RF applications. 

At the time of the invention, it would have been obvious for a person of 
ordinary skill in the art to at the antenna terminals disclosed by Bull to the LO 
generator disclosed by Vawter. The device would then be suitable for 
transmission and reception a millimeter waves. 
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As to Claim 7, Bull discloses wlierein tine second millimeter wave signals 
comprise a modulating component and the contact elements are adapted to 
allow extraction of said modulating component as a consequence of the electrical 
beat between the first and second millimeter wave signals in the photodiode 
circuit. (Fig. 3, impedance matching network, filters and amplifiers groom the 
received signal for reception. Col. 5, II. 30- Col. 6, II. 3.) The 
suggestion/motivation is the same as that used in the rejection for claim 6. 

As to Claim 27, Vavi/fer discloses the substrate is a semiconductor 
material (Col. 4, 1. 10.) 

As to Claim 28, Uavi^er discloses the substrate is GaAs (Col. 4, 1. 1 1 .) 

As to Claim 29, Vavi/fer discloses that the laser circuit comprises a laser 
guide of the ring type (Fig. 1 .) 

As to Claim 30, Uavvfer discloses the laser circuit is adapted to operate in 
passive mode-locking (Col. 5, 1. 67- Col. 6. 1. 1 .) 

As to Claim 31, Vavi/fer discloses wherein the laser circuit comprises a 
saturable absorption area (Col. 6. II. 22-30.) 

As to Claim 37, Vawter and Bull disclose an integrated device as defined 
in claim 7. Su// further discloses an electronic circuit connected to the contact 
elements and able to detect the modulating component (Fig. 3, low-pass filter 
and amplifier isolate the signal detected and prepare it for further receiver 
processing.) 
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As to Claim 39, Vavi/fer discloses a bias element connected with the 
contact elements and adapted to apply a bias voltage to the photodiode circuit 
(Col. 9, II. 22-4.) 

4. Claims 32-36, 38, and 40-42 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over U.S. Patent 5,998,781 to Vawter et al. and U.S. Patent 5,029,306 to 
Bull et al., as applied to claim 6 above, and further in view of U.S. Patent 6,348,683 B1 
toVergheseetal. 

As to Claim 32, Verghese discloses how a device such as that disclosed 
by Vawter can be modified to transmit and receive millimeter waves. Using a 
coupler (Fig. 1 A, 20) allows a copy of the first millimeter wave to be sent to two 
photodiodes. One is used for transmitting and the other is used for receiving 
millimeter waves. 

At the time of the invention, it would have been obvious for a person of 
ordinary skill in the art to use another photodiode circuit connected to the 
antenna elements in the device disclosed by Vavi/ferand Bull. Vawfer discloses 
that more than one output coupler can be used (Col. 6, II. 33-5.) Accordingly, a 
person would be motivated to use this coupler to provide another millimeter wave 
reference signal to achieve transmission at the same time as receiving signals. 

As to Claim 33, Verghese discloses another waveguide connecting the 
other photodiode circuit to the laser circuit (Fig. 1A.) The suggestion/motivation is 
the same as that used in the rejection for claim 32. 
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As to Claims 34 and 35, \/avi/fer discloses an amplifier circuit on the 
waveguide (Col. 6, II. 46-64.) When modifying the device to transmit and receive 
(Verghese) it would have been obvious to use an amplifier on each waveguide. 
The suggestion/motivation is the same as that used in the rejection for claim 32. 

As to Claim 36, Verghese discloses a coupler able to couple the laser 
circuit to the first-mentioned waveguide and to the other waveguide. This is 
suggested by Vawter, and a person would be motivated to use this coupler to 
provide another millimeter wave reference signal to achieve transmission at the 
same time as receiving signals. 

As to Claim 38, Vawter, Bull, and Verghese disclose an integrated device 
as defined in claim 34. Bull discloses a second electronic circuit connected to 
the contact elements and able to detect the modulating component superposed 
on the received millimeter waves (Fig. 3, low-pass filter and amplifier isolate the 
signal detected and prepare it for further receiver processing.) 

Vavi/fer discloses that the amplifier circuit is able to control the gain 
through the waveguide. The ability to control the gain of a signal over time is 
also the ability to impart a modulated signal. Thus, it would have been obvious to 
modulate the amplifier disclosed by Vawter to generate a modulated signal for 
transmission. 

As to Claim 40, Vavi/fer discloses a bias element connected with the 
contact elements and adapted to apply a bias voltage to the photodiode circuit 
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(Col. 9, II. 22-4.) The suggestion/motivation Is the same as that used In the 
rejection for claim 32. 

As to Claims 41 and 42, analog and digital modulation Is well known In 
the art, and Is commonly used In optical transmission devices with external 
modulation. Therefore, it would have been obvious to a person of ordinary skill in 
the art to use an analog or digital signal to be transmitted by millimeter waves. 
Conclusion 

5. Applicant's amendment necessitated the new ground(s) of rejection presented In 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant Is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action Is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action Is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any Inquiry concerning this communication or earlier communications from the 
examiner should be directed to DANIEL G. DOBSON whose telephone number Is 
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(571 )272-9781 . The examiner can normally be reached on Mon. - Fri. 8:00 AM - 5:00 
PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kenneth Vanderpuye can be reached on (571) 272-3078. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated Information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Daniel G. Dobson/ 
Examiner, Art Unit 2613 

/Kenneth N Vanderpuye/ 

Supervisory Patent Examiner, Art Unit 2613 
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